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(54) RLM DEPOSITION METHOD AND FILM DEPOSITION SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To deposit only film 
deposition particles having desired translational 
energy on a substrate. 
SOLUTION: A flying path of film deposition 
particles is provided with a collimator 2 and 
choppers 3a and 3b. The scattering direction of 
film deposition particles is uniformized by the 
collimator 2, then, the selection of speed is 
executed by the rotating choppers 3a and 3b, 
and only the particles having desired 
translational energy are made incident on the 
surface of a substrate W1. By limiting the energy 
width of the particles, a thin film having high 
density and free from defects is deposited. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation, 



IThis document has been translated by computer So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]Thjs invention makes the formed particle generated by sputtering technique, the laser 
ablation method, a vacuum deposition method, etc. adhere to a coating surface etc., and relates to the 
method for film deposition and film deposition system for forming a thin film. 
[0002] 

[Description of the Prior Art]Formed particles, such as a sputtering technique, the laser ablation method, and 
a vacuum deposition method, have broad kinetic energy distribution. The kinetic energy which this formed 
particle has is an important element which determines the characteristic of the thin film formed on the 
coating surface (thin coating film forming face) which is adherend. 

[0003]For example, particles, such as an anion accelerated by high energy with the sheath in the sputtering 
technique, In order to carry out the re-weld slag of the film on a coating surface, and to become causes, 
such as a lattice defect, and to generate huge cluster particles in the laser ablation method and to fly to a 
coating surface with low energy, a low-density film is formed. Furthermore, with vacuum deposition, since it 
is quite low compared with a sputtering technique etc., unless the average energy of a fomried particle has 
many low-energy particles and canries out substrate heating etc. which are adherend, a high-density film is 
not fomied. 

[0004]Thus, methods of restricting scattering particle energy width for the improvement in membraneous 
include the method of perfomnlng mechanically, as indicated by JP,1 0-301 69,A, for example, and the 
method of performing electrically, as indicated by JP, 1-24536,8, for example, when it divides roughly. 
Among these, the latter electric method is effective only in the ionized particles, and a use is limited. The 
former mechanical method can be said to be a practical effective means from not asking whether scattering 
particles are ionized. 
[0005] 

[Problem(s) to be Solved by the lnvention]However, the method of restricting the energy width of a formed 
particle mechanically according to the above-mentioned conventional art, Since it is what assumes that a 
formed particle flies only perpendiculariy from an evaporation source regardless of distribution of the 
scattering direction of the formed particle from an evaporation source, and removes the particles of high 
energy, and the particles of low energy, The unsolved technical problem that it was difficult to remove high 
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energy particles and low-energy particles other than advancing-side-by-side particles occurred. 
[0006]Since the scattering direction of a fonmed particle usually has the distribution which is represented by 
cosine distribution etc. if it explains in detail, in the mechanical method using the rotation chopper etc. which 
have a slit. It was difficult to have made only a fonned particle with the translational energy of the intended 
direction reach a substrate as a matter of fact. 

[0007]this invention - the above « it is made in view of the unsolved technical problem which a Prior art has, 
and only a formed particle with desired translational energy is entered in a coating surface, and it is 
homogeneous and aims at providing the method for film deposition and film deposition system which can 
form a quality thin film without a lattice defect etc. 
[0008] 

[Means for Solving the Problem]ln order to attain the above-mentioned purpose, a method for film deposition 
of this invention has a process of arranging the scattering direction of said formed particle with a collimator 
allocated in a flight path of a formed particle laminated on a thin coating film fomning face, and the process of 
restricting energy width of said formed particle with a chopper. 

[0009]A film deposition system of this invention has a particle source of release which generates a formed 
particle laminated on a thin coating film fomning face, a collimator for arranging the scattering direction of 
said formed particle, and a chopper for restricting energy width of said fonned particle. 
[0010]lt is good to fonri a rotation chopper of two sheets. 
[0011] 

[Function]Afler arranging the scattering direction of a formed particle with a collimator, a chopper performs 
mechanically the speed selection for removing the formed particle and high energy formed particle of low 
energy. By limiting the formed particle which enters into a thin coating film forming face to particles with 
desired translational energy, it is high-density and a very quality thin film without a latfice defect etc. can be 
formed. 
[0012] 

[Embodiment of the lnvention]An embodiment of the invention is described based on a drawing. 
[0013] Drawing 1 is a figure explaining the method for film deposition by 1 embodiment. Here, the scattering 
direction of the formed particle which evaporated from the evaporation source 1 has the cosine-like 
distribution A. The formed particle which evaporated from the evaporation source 1 has a direction 
component of scattering extracted as the arrow R shows, when passing the collimator 2. That is, in the fiight 
path of a formed particle, it is extracted only to the fonned particle of the normal line direction ingredient of 
the evaporation source 1 . Only the particles which the after formed particle is divided by the chopper 3a 
which is a rotation chopper, and are distributed over the limited space reach the chopper 3b which is the 
following rotation chopper. Only particles with a certain velocity component can pass the chopper 3b with the 
distance between the chopper 3a and 3b, the number of rotations of each choppers 3a and 3b, a radius, and 
the shape incised (slit). The fonned particle which passed the chopper 3b arrives at the surface of substrate 
which is a thin coating film forming face, and forms a thin film. 

[0014]Thus, after arranging the scattering direction of a fonned particle with the collimator 2, with restricting 
the energy width of a formed particle with the choppers 3a and 3, it is precise on substrate and a quality 



JP,2001-1?28M,A [DETAILED DESCRIPTION] Page 3 of 4 

thin film without a defect is formed, 

[0015]What kind of evaporation source may be sufficient as the evaporation source which Is a particle 
source of release regardless of a sputtering technique, the laser ablation method, and a vacuum deposition 
method? 

[0016] Drawing 2 is a schematic diagram showing the film deposition system by one example. The exhaust 
air pump 101 for exhausting the inside is attached to the vacuum chamber 100, and in the vacuum chamber 
100, The magnetron cathode 102 holding the target T, RF generator 103 connected to this, and the shutter 
104 for closing the target T until discharge will be in a stable state are allocated. 13.56-MHz RF is used for 
RF generator 103, and electric power is supplied to the magnetron cathode 102 via a matching box, 
[0017]The collimator 105 is formed in the flight path of the formed particle from the target T to substrate 

and the directivity of the formed particle from the target T is raised. The choppers 107 and 108 which are 
rotation choppers of two sheets which rotate by the motor 106 are performing the highly precise speed 
selection. 

[0018]The motor 106 is provided with the feedback mechanism in order to make number of rotations 
regularity, 

[0019]Thus, substrate W2 stands face to face against the target T via a series of mechanisms containing the 

collimator 105 and the choppers 107 and 108. The introductory gas introduced into the vacuum chamber 

100 is controlling the flow by the massflow controller 109. 

The power and the gas mass flow of RF are controlled by the computer 110. 

[0020]The method for film deposition is as follows. First, the inside of the vacuum chamber 100 is exhausted 

with the exhaust air pump 101 below to 1x10 "^Pa. Desired gas is introduced from the gas pipe 11 1 via the 
massflow controller 109 after it. Under the present circumstances, the flow of gas is controlled by the 
computer 110, 

[0021]Next, the electric power from RF generator 103 is supplied to the target T, and plasma is generated. 
Power supply is controlled by the computer 110 and is gradually supplied to 2500W in about 3 minutes. After 
it, the motor 106 is started and the choppers 107 and 108 are rotated. If a film formation condition is 
stabilized, the shutter 104 will be opened, and membrane formation of a up to [ substrate ] is started, 

[0022]According to this embodiment, only a formed particle with desired translational energy can be entered 
in a substrate by combining a collimator and a chopper. That is, after arranging the direction component of 
scattering of a formed particle with a collimator, the speedj)f the formed particle by a chopper is sorted out, 
and the kinetic energy width of a formed particle is limited. Thus, a high energy particle and a low-energy 
particle are removed thoroughly, it can be high-density and the very quality thin film which moreover does 
not have a lattice defect etc. can be formed. 
[0023] 

[Effect of the lnventlon]Since this invention is constituted as mentioned above, an effect which is indicated 
below is done so. 

[0024]By entering only a fomied particle with desired translafional energy in a coating surface, the very 
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quality thin film wliich is liigli-density and lias few defects can be fonned. 

[Translation done.] 
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